SUMMARY Two unusual cases of pituitary adenomas giving distant secondary deposits inside the cranial cavity are presented. The authors comment on the accessible literature and the possible routes and cause of the spread. Finally they discuss the problematic nomenclature and classification of these tumours.
collected over a period of 11 years. In both these series, spread of the tumour appeared to be by direct extension, either via the meninges or along nerve bundles. A possible exception could be case V in Jefferson's series, in which multiple, apparently isolated tumour nodules were found in the dura mater of the middle fossa. Solitare and Jatlow (1967) described an interesting case of an invasive pituitary tumour which not only infiltrated related structures but produced three isolated deposits on the ventral aspect of the right frontal lobe, the largest being 5 mm in diameter. These deposits were infiltrating brain tissue for distances of up to 5 mm. In view of the rarity of distant intracranial secondary deposits from pituitary tumours, we would like to present and discuss the following two unusual cases. headache, and vomiting. On examination, there was severely diminished visual acuity, particularly in the left eye, complete loss of the left nasal field, and some diminution of the right temporal field. Otherwise physical examination was normal, and biochemical investigations of blood and urine were within normal limits. There was radiological evidence of a pituitary fossa tumour with suprasellar extension.
A right frontal craniotomy was carried out and a soft tumour which expanded above the sella turcica compressing the optic nerves was removed intracapsularly by the subfrontal route. Histologically, this was a typical benign chromophobe adenoma. After operation the patient made a very satisfactory recovery. He then received a course of x-ray therapy, and maintenance doses of cortisone (12 5 mg b.d.) and thyroxine (0 1 mg daily) were prescribed.
He remained well until August 1971, when he was readmitted because of gradually developing right hemiparesis, confusion, and nominal aphasia. His visual acuity and visual fields were at the same level as previously noted. A pneumoencephalogram showed no evidence of recurrence of the pituitary fossa tumour, but a sample of cerebrospinal fluid (CSF) removed during this investigation contained groups of tumour cells (Fig. 1) . A left carotid angiogram suggested the possibility of a parietal, parasagittal mass and a gamma scan clearly demonstrated a rounded area of very high uptake of isotope in the suspected region (Fig. 2) .
A left temporoparietal craniotomy was performed and the tumour was found lying on the surface of the brain in the parietal parasagittal region. It was 4-~~~~~~~~~~~~k (Fig. 4a) . It was interesting however to note that sections of the mass adherent to the olfactory tract showed superficial infiltration of the tract by similar tumour (Fig.  4b) . At the time of operation it was supposed that this deposit had arisen as a result of seeding from the unencapsulated tumour mass along the arachnoidal sleeve surrounding the olfactory tract. After the operation, she made a good recovery, and visual acuity in the left eye improved. She was discharged three weeks later on maintenance doses of cortisone 12 5 mg b.d. and thyroxine 0 1 mg daily.
She remained well for five months, then came back to the outpatient department complaining of nausea and vomiting of three weeks' duration, visual deterioration, and pain in the distribution of the first division of the right trigeminal nerve. In view of the operative findings, it seemed obvious that she had a further spread of the tumour. Confirmatory evidence of dissemination was obtained when the lumbar CSF was found to contain cells similar to those forming the original tumour (Fig. 5) . She was referred to the radiotherapists for irradiation of the whole head. After this her condition fluctuated until her death in January 1971.
Examination of the cranial cavity at necropsy showed soft tumour in the pituitary fossa directly extending into both cavernous sinuses, and also through the eroded floor of the pituitary fossa into the sphenoidal air sinuses and nasopharynx. On the right side, tumour had extended from the cavernous sinus to involve the trigeminal ganglion and from there had spread along the trigeminal roots producing a mass 5 cm in diameter in the cerebellopontine angle, which had displaced the brain-stem to the left. The left trigeminal ganglion and nerve were also expanded by tumour. Several nodules of tumour all less than 1 cm in diameter were found in the dura mater of the middle and posterior cranial fossae on both sides. At first sight, these nodules appeared discrete, but on stripping the dura mater from the bone, the outer aspect was seen to be covered by a sheet of yellowish granular tumour which was in direct continuity with the infiltrated cavernous sinuses. Two further discrete deposits were found in the subarachnoid space overlying both temporal poles. On the right side, the deposit measured 1-5 cm in diameter. The corresponding measurement on the left was 1 2 cm. These deposits appeared quite separate from the main (Figs 6a and 6b) .
Histological examination of the tumour showed that it had altered slightly in character during the 14 months which had elapsed since operation, and had become more pleomorphic and anaplastic. Sections of infiltrated trigeminal nerve showed actual destruction and replacement of nerve bundles (Fig. 7) Willis (1967) as 'the transfer of detached tumour particles within vascular, coelomic, cerebrospinal or epithelial channels, and their successful lodgement and survival to produce discrete secondary growths at new sites'. By this definition, case 1 should be regarded as a metastasizing pituitary adenoma, although we would prefer the term 'seedling deposit'.
In case 2, the tumour was histologically much more malignant and at operation showed the highly unusual features of penetration of the capsule and dissemination. The additional widespread dissemination encountered at necropsy seemed to indicate a high level of biological malignancy. It may be argued that the classical criterion of malignancy that is, extracranial metastasis is absent. This objection becomes insignificant when one recalls that glial tumours which are manifestly of a malignant nature almost invariably fail to produce extracranial secondary deposits. It seems likely that pituitary tumours share with glial tumours the almost total inability to survive outside the familiar and favourable nutritive environment of the cranial cavity.
However, the pedantic classification of these two tumours into either a benign or malignant category has little clinical relevance to the subarachnoid spread of pituitary tumours such as we have described.
